Effects of benzalkonium chloride and cyclosporine applied topically to rabbit conjunctiva: a histomorphometric study.
Chronic instillation of benzalkonium chloride, a preservative, has inflammatory effects on the ocular surface. However, addition of the anti-inflammatory agent cyclosporine to a therapeutic protocol may mitigate these effects. This study compared the toxic effects of a 0.1% benzalkonium chloride solution and the possible protective effect of 0.05% cyclosporine when applied topically to the rabbit conjunctiva. Fifteen age- and weight-matched, female New Zealand white rabbits were categorized into three groups and treated for 30 consecutive days. Group 1, 2, and 3 - benzalkonium chloride received 0.1% every 24 h, 0.05% cyclosporine every 6 h, and both treatments, respectively. In each rabbit, the left eye was subjected to treatment and the right eye was a control. The rabbits were euthanized at after the experiment. Goblet cells and blood vessels were then enumerated in conjunctival tissues stained with periodic acid-Schiff and hematoxylin-eosin, respectively. Differences between treated and untreated eyes and between groups were compared using the t-test and analysis of variance. Benzalkonium chloride treatment, with and without cyclosporine, significantly reduced (p≤0.05) in the number of goblet cells in treatment eyes compared with that in respective control eyes. Alternatively, adding cyclosporine to benzalkonium chloride did not prevent the loss of conjunctival goblet cells, and a significant reduction in the number of goblet cells was noted. Benzalkonium chloride-induced significant increase in the number of new blood vessels was mitigated significantly by the addition of cyclosporine. This study demonstrated the magnitude of conjunctival injury caused by chronic instillation of benzalkonium chloride. Although cyclosporine did not mitigate the effects on goblet cells, its addition minimized inflammatory angiogenesis induced by benzalkonium chloride.